Molecular implications of skin lesions in tuberous sclerosis.
Tuberous sclerosis (TS), neurocutaneous disorder resulting from the mutation of 1 of 2 genes, TSC1 or TSC2, is often associated with the formation of hamartomatous lesions in various organ systems, including the skin. TS patients may present with hypomelanic macules, confetti-like spots, facial angiofibromas, ungual fibromas, shagreen patches, forehead plaques, and other dermatological signs. Some of these manifestations are pathognomic for TS and thus should be carefully evaluated when TS diagnosis is suspected. Little is known however on molecular links connecting disease pathogenesis and formation of such hamartomas. In the current review, we describe molecular pathways thought to be responsible for the development of the disease and show how their upregulation may affect the skin. Special attention is paid to protein kinase B (PKB/Akt), extracellular signal-regulated kinase, and mammalian target of rapamycin, which have recently been found to participate in the control of melanin biosynthesis through microphthalmia-associated transcription factor and tyrosinase transcription.